Antibodies directed against phosphothreonine residues as potent tools for studying protein phosphorylation.
Here we report the development of novel antibodies which specifically react with phosphothreonine residues [anti-(P-Thr)antibodies]. The specificity of the antibodies was assessed in radioimmunoassays where we could demonstrate that half-maximal and maximal binding of the antibodies to plates coated with BSA - P-Thr occurred at serum dilutions of 1:4000 and 1:1000, respectively. P-Thr inhibited antibody binding with a half-maximal effect at 40 microM. P-Ser was 200-fold less potent while P-Tyr was essentially ineffective. Anti-(P-Thr) antibodies could specifically bind to phosphothreonine-containing proteins on Western blots. Using such a procedure we could demonstrate enhanced threonine phosphorylation of the EGF receptor upon treatment of intact unlabeled A431 cells with EGF. We could further demonstrate antibodies binding to proteins present in extracts of rat hepatoma cells (Fao). P-Thr at 10 microM completely inhibited antibody binding while P-Ser, P-Tyr, Thr or Ser, each present at tenfold higher concentrations, had no such inhibitory effect. Anti-(P-Thr) antibodies were also capable of specifically immunoprecipitating 32P-labeled phosphoproteins present in Triton extracts of Fao cells. Immunoprecipitation of proteins of 38 kDa, 55 kDa, 85 kDa, 100 kDa and 155 kDa was inhibited by 1 mM P-Thr but not by P-Tyr. These findings suggest that anti-(P-Thr) antibodies could be powerful tools in studies aimed at monitoring alterations in threonine phosphorylation of specific proteins as they occur under physiological conditions in response to various extracellular stimuli. Identification of such proteins can be conveniently monitored by immunoblotting.